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INTRODUCTION
One of the purposes of this study was to investigate the efficacy of personal background variables as an aid in the prediction of success or failure in an academic situation such as that provided by the Basic Enlisted Submarine School. Previously selected background variables have formed a basis for prediction of success or failure in Submarine School. For example, age and level of education are variables which have proven to be useful predictors, with the successful Submarine School candidates being older and having a higher level of education. Basic Battery Tests (GCT, ARI and MECH) have also been useful predictors, again with the successful candidates having higher scores on these tests, (Weybrew, 1957) . In addition, an experimental psychiatric screening test has been used to predict failure in Submarine School (Weybrew & Youniss, 1957) , and a test for motivation for submarine duty has been shown to be related to success in Submarine School (Rubin & Parker, 1961) .
Background variables have been used successfully in other situations as aids in the prediction of behavior. It was found, for example, that such items of biographical data as education, family stability, and age, contributed significantly to the prediction of adjustment to Navy and Marine Corps life within a low ability group (Plag, 1968) . Moreover, it was found that patterns of background variables constituted a factor identifying delinquent from non-delinquent groups undergoing basic training (Greer, 1956 ). It was also discovered that educational achievement was the best single predictor of military effectiveness for Naval enlistees, and that the predictability was significantly increased by the addition of other biographical variables (Plag & Goffman, 1967) . In yet another type of study, it was reported that there was a specific identifiable life history pattern related to individual differences in performance under stressful situations (Walker & Meeland, 1956 ). Finally, Epstein (1962) showed that age, pay grade, and marital status were correlated with the adjustment ratings of enlisted submariners during prolonged submerged cruises aboard Ballistic Missile type (SSBN) submarines.
METHODS AND PROCEDURE
Subjects
The total population sample consisted of 279 enlisted Submarine School candidates randomly selected from a "pool" of 800. The successful or graduate group consisted of 220 graduates of Basic Enlisted Submarine School. The failure or drop group, on the other hand, consisted of 59 men who did not complete Submarine School for reasons of a non-medical nature. Included in this group are psychological failures, academic failures, individuals who stated that they were no longer volunteers for the Submarine Service and individuals who refused to participate in the pressure test and escape training.
Personal History Questionnaire
This experimental questionnaire* consisted of 50 multiple choice items designed to secure useful information regarding past military experience, job and educational history, as well as information pertaining to socio-economic and family background. The protocols were scorable by means of marksensed equipment, though, for the purposes of the present study, punched card methods proved most useful. A copy of this questionnaire is included as Appendix A.
RESULTS
While this study focused upon the predictive relationships of background variables to Submarine School attrition, certain additional differences between the criterion Confirming a well-established finding in the literature, the "drop" group in this sample showed significantly lower mean Basic Test Battery (BTB) scores. In addition, the success group admitted less symptomatology on the Personal Inventory Barometer (PIB), (Weybrew & Youniss, 1957 ) and earned higher scorest on a test designed to measure motivational intensity (Weybrew & Molish, 1959) . Finally, the graduate group tended to be older and to have completed more years of formal education.
tFollowing completion of Submarine School, data pertaining to qualification (or failure to qualify) were obtained for the graduate group. But these data were too sparse to allow for a meaningful investigation of the relationships between the biographical data and the qualify-disqualify criterion. JThis difference was only a trend as the confidence level for the T-test was only 7% (one failure).
Military Background Present Military Status (M)
. § This item was intended to secure special qualification information of the Submarine School candidates. At the outset there was no significant** difference in the proportion of those with USN-USNPv designations in the DropGraduate categories.
The men with NEC's (Navy Enlisted Classifications) 9901/9902 are designated for duty aboard the Nuclear Submarines of the Fleet. Table II presents the data in the appropriate breakdown. §1-1 refers to item number "1" in the Experimental Background Questionnaire. **For the purpose of this study, significant will refer to the rejection of the nul hypothesis at the 5% confidence level or less. These data indicate that relatively few of the 9901/9902 designated men fail to graduate (4%) as compared to 30% for the men with the non-nuclear NEC's.
Other special categories not included in Table IT , for example STAR (Selective Training and Retention) and SCORE (Selective Conversion and Retention) had too little frequency to be considered in this analysis.
Time on Active Duty (1-2). Data pertaining to the question of the optimal amount of active duty time to be required of a volunteer for the Submarine Service were so obtained by this question (Table III) . Table III clearly shows the disproportionately large number of individuals in the drop group in the "less than 6 months" category. Two categories listed in the questionnaire, "25-48" months and "more than 48 months" had cell frequencies too small to analyze by Chi-Square and were combined into the "more than 24 months" category. This variable indicates the fact that the graduate group has, as a whole, been on active duty longer and had the benefit of more time to adjust to the Navy system. Last Duty Station (1-4) . Since the frequencies of personnel falling into some of the categories listed in the questionnaire proved to be small, some of the categories had to be pooled. For example, the categories "Recruit Training" and "Home" were pooled into a new category as were "Fleet" and "Shore." Table IV illustrates the differences between (Table V) were not significantly different for the two groups. Most of the individuals in both groups had never been married. In the graduate group, 14.5% were married as opposed to 5.1% of the drop 1-6, 1-7) . In order to examine the incidence of problems existing at the time of enlistment (1-6), two categories, "yes" and "undecided" were combined, as shown in Table VI . The grouping procedure was based upon the assumption that the "undecided" response meant that the individual, at the time of enlistment did have some type of problem but that it was not considered serious or that the nature of the problem was such that it did not fit the categories "personal" or "family." Accordingly, the drop group did admit to more problems than the graduate group. Obviously, the questionnaire data provided little or no hint of the nature of the problems alluded to by the respondents. However, the data suggest the possibility of more instability (family or otherwise) in the background of the candidates who eventually fail Submarine School.
The submariner volunteers were asked if they had any serious problems "now," to refer to the time when the questionnaires were completed, that is, at the onset of the Basic Submarine School course (1-7). Table  VII contains these data. The response distributions for this item were similar to those obtained from the previous item and, as a result, the same grouping procedure was employed, namely, combining the "yes" and "undecided" responses. Consistent with the findings in Table VI , significantly more of the "drops" indicate having problems at the onset of Submarine School. These results may be expected in view of the fact that most of the individuals in both groups had served less than one year on active duty, it might be expected that problems such as broken homes, deaths, etc., would quite possibly not have been resolved prior to their volunteering for the Submarine Service.
The data from the next question (1-8), which was concerned with the individual's activities prior to their entering Submarine School could not be evaluated by the Chisquare method, because of the lack of sufficient frequency in some of the cells and the inability to logically group the categories (See 1-7, Appendix A). One of the reasons for inclusion of this item in the questionnaire was to get some indication of the number of individuals who might have volunteered for Submarine School as an escape from an undesirable Navy job or from a duty station they considered unpleasant. The percentage of men who stated that they had been working in a Navy job they disliked was 0.9% for the graduate group and 3.4% for the drop group. It should be pointed out that the majority of both the graduate and drop groups came from either a "Boot Camp" or a Navy school and, at the time of admission into Submarine School had not occupied a Navy billet long enough to form strong attitudes toward the Navy. It is possible that the item could have been stated in a less structured manner so as to obtain more useful information regarding the circumstances existing at the time the decision to volunteer for the service was made.
Along the same lines, Item No. 8 was designed to assess the attitudes of submariner candidates' parents toward their son's volunteering for the service. At the outset, it may be stated that there were no significant differences between the total response distributions of the grads and drops. However, the most remarkable finding was the similarity of the two groups in the positive attitudes of the submariner candidates' parents toward their son's joining the Submarine Service (SS). Exactly 61% of each group's parents were in favor of submarines. Though the Chi-Square analysis proved insignificant, some trends in the data were noted, for example, more of the graduates' parents indicated that they did not care either way (20.6%, as opposed to 13.6% for the "drops"). On the other hand, more of the "drop" group's parents expressed a negative attitude toward their sons joining the SS (25.4^, as opposed to 18.4% for the graduates).
Education and Work Experience
High School Subjects Most and Least Liked (1-9, 1-10). In the Chi-Square analysis of these items, the response categories "Social Sciences" and "English/Languages" were grouped together, as shown in Table  VIII . The disproportionately large preference of the graduate group for Math and Sciences, and a similar finding for the drop group with respect to Manual Arts and Shop courses is to be noted. Also of interest is the similarity of the two groups in relation to the Social Science/English/Languages category.
High School Subjects Least Liked.
Data pertaining to the least preferred high school courses (1-11) are contained in Table  IX . To be noted at the outset is the necessity of dropping the category "manual arts" because of too little frequency in that cell of the contingency table. While the 5% significant criterion was not met, some trends do appear in the data. Thus, disproportionately, more individuals in the drop group stated that their least liked subject was Math or Science, 18.5% as opposed to 8.1% for the grads. Both groups were similar in their dislike of English and languages {66.7% drops and 71.1% grads). Finally, the social sciences category evoked more negative responses from the "grad" group (20.8%) than from the drops (14.8%).
Reasons for High School Dropout (1-12). The response distributions for this item are contained in Table X . Perhaps the most significant finding in these data is the fact that only 11.8% of the Submarine School grads were high school dropouts, whereas 55.9% of the Submarine School drop group did not finish high school. The data in Table IX indicate the number in each group who dropped out of high school for various reasons.
A Chi-Square was not used for analysis of this variable again, because of the small cell frequencies. It is obvious from the percentages in Tabxe X that the personal motivation and circumstances associated with the decision to leave high school for the two groups were noticeably different. Many from each group gave "lost interest" as a reason. The largest, single group of grads quit because the family needed money. Of the drops, a full third quit high school to join the Navy and nearly one quarter quit because of family or personal problems.
One might interpret the data to indicate that, of the Submarine School grad group, a large proportion quit high school from necessity, while the drops quit by their own accord.
High School Grades (1-13) .
Because of a sparsity of frequency in certain of the cells, the five response categories were grouped into three categories: "good-excellent" "fair," and "poor." Table XI contain these data. Prior to grouping the data, it was noted that 3.9 % of the graduate group stated that With df = 1, p of Chi-Square = .005 With df = I I, p of Chi-Square = .001 they had excellent grades, while none of the "drops" indicated that they were in this category. The graduates composed 39.3% of the "good" category, while only 19.6 of the drops were in that category. There was no difference in the "fair" category (53.9% for graduates, 51.0% for drops). The last category, "poor" showed the most striking differences as only 2.9% of the graduates stated that they had poor grades, while 29.4% of the drops stated they had poor grades.
School Behavior (1-16, 1-17)* Differences in school behavior, in terms of the proportions of both groups having been expelled and having played "hooky" is depicted in Table XII .
In each group, approximately half stated that they had played hooky a few times (49.8% for graduates, 52.5% for the drops) Forty-seven percent of the graduates had never played hooky, while only 27.1% of the drops fell into this category. In contrast, 20% of the drops "frequently" played hooky, as compared to 3% of the graduates. Similarly, disproportionately more (20%) of the "drops" had been expelled from school as compared to the same value of 6% for the "graduates." In short, the data in Table XII clearly demonstrates that the educational history of the drops was much less favorable than that of the Submarine School graduates.
The response distributions for Item 17, (Did you work while in high school?) for the two groups were quite similar, in that the vast majority of the members of both groups did hold part-time, summer, or in some cases, full-time jobs.
Similarly, the responses to Item 18 dealing with inter-school transfers during the adolescent and pre-adolescent years suggested that the "drop group" changed schools more frequently than did the graduate group, though the magnitude of the between-group differences did not meet the 5% confidence criterion. For example, 30% of the grads, as compared to 17% of the drops, had no changes, while 58% of the drops and 48% of the grads had changed 3 or more times.
Consistent with the general findings regarding the superior educational achievement of the Submarine School grad group is the major finding from Item 21f (Did you hold any elected office in high school?), that 40% of the graduates and 18% of the drops held an elected office in high school, (confidence level for Chi-Square (df=l) = .005). Along similar lines. 8% of the grad group, as compared to 5% of the drop group, indicated that they had received a Scholarship award while in high school . This difference was not statistically significant however.
Sociological and Demographical Variables
Home and Family. There were no differences between the drop and grad groups in terms of the size and type of community in which the group members spent their developmental years (1-23).
However, differences in other related variables did appear. Table XIII presents data pertaining to the marital status of the submariner candidates' parents (1-24). Chi-square 28.14 P(ldf) .001
To be noted at the outset is the fact that several of the response categories were grouped in a reasonable manner in the interest of obtaining sufficient cell frequency to conduct the significance tests of interest is the larger number of intact families indicated by the grad group, 90% as compared to 56% for the drop group. There were more than four times as many broken families in the drop group than in the graduate group. The term "broken families" is referred to in the sense of the combined categories, "married, but living apart," and "legally separated or divorced." The two categories "father deceased" and "mother deceased" were dropped as irrelevant since the subject's age at that period in his development was unknown, an item of biographical data believed to be important in interpreting such events.
Item 27, pertaining to the age of the subject's father at the time of his marriage, produced group differences (significance level of Chi-Square with 3 df of .02). Accordingly, more than one-third of the drop group indicated that their father married at an age of 20 or less. The comparable value for the grad group was 18%.
Group differences in the amount of formal education of their fathers may be seen from the response distributions to Item 28. The categories "attended college" and "completed college" were combined because of the relatively few responses in these categories within the drop group. It is interesting to note that the largest number of responses of the drop group fell into the "grade school" category. Thirty-six per cent had only a grade school education or less. In contrast, the largest category of responses of the graduate group was "completed high school," amounting to 35.4%.$ fin contrast, it should be noted that there were no significant differences between the education level of the graduates as compared to the mothers of the drop group, (1-34).
Socio-economic Variables. Data pertaining to the occupation of the submariner candidates' fathers were obtained from a list of ten occupational categories, with examples of specific jobs provided for each category (Items 29, 30). The men were asked to designate their father's chief occupation from one of these categories. While the variability of the response distributions was sizable, there were too few cases in some cells to analyze by Chi-square. However, several trends did appear (Table XV) . The "military" category did not reflect any difference between the two groups. However, this category was not broken down into officer and enlisted categories. The "Public Service" and "Sales" categories did not differentiate between the groups. The next category, "semi-skilled" or "unskilled worker" did reflect a major difference between the groups. Nineteen and nine-tenths percent of the fathers of the graduate group were listed in this category as opposed to 37.5% for the drop group. The fathers of the graduates included in the "skilled worker" category equaled 34.8%, as compared to a comparable value of 30.4% for the "drop" group. Moreover, in the "clerical worker" category, the graduates' fathers equaled 7.4% as opposed to 1.8% for the fathers of the drops. None of the fathers of the drops were listed in the "business" grouping; whereas, in contrast, the graduate group's fathers had 7.4% of their members in this category. Finally, no significant differences were noted in the last two categories, "semi-professional" and "professional." As a whole, the data suggest that the fathers of the graduates, more frequently held skilled and white collar jobs, and more frequently either owned or managed businesses than did the fathers of the "drop" group. At the same time, the graduates' fathers were less likely to have held unskilled jobs, as compared to the frequency of the drops' fathers holding jobs of this nature.
It may be well at this point to comment on the distribution differences obtained from Item 35 ("Did your mother have a job outside the home?") since this information is often assumed, not only to be related to the socio-economic level of the home, but also to be a contributory factor to the child's early development. In brief, the response distributions were significantly different (1% confidence level, Chi-Square, 2 df), largely as the result of the fact that disproportionately more (52%) of the drop group reported their mothers had a full-time job than did the grads (31%).
While the occupation of the father is assumed to be an indication of the family's socio-economic level, the income of the father is often considered to be a more direct indicator. The income of the fathers of the subjects proved to be a significant item that discriminated between the graduate and drop group at the .005 level, using the Chi-Square technique. It is immediately apparent that nearly three times as many of the fathers of the drop group were in the lowest income category listed (under $3,000 per year) as compared to the graduates' fathers. Similarly, l 1 /2 times as many of the drops are in the $3,000-$5,000 category as compared to the fathers of the graduates. As expected, the majority of the graduates (68.8%, as compared to 43.4% of the drops is found in the higher income categories. Again, a trend is seen, even more clearly delineated by income than by occupation, namely that the members of the drop group are more likely to have come from a lower socio-economic background than are the graduates.
The next question (description of father) required the subjects to pick both a positive statement describing their father (considerate, like a buddy, etc.) and a negative statement (weak, moody, etc.), again describing their father from the possibilities presented. It was believed that the information derived from this question was unreliable since many subjects refused to make a response altogether, or would respond to a positive description, but not the negative. Many subjects stated that none of the possibilities listed were applicable in describing their fathers, but they would pick one even if it was meaningless. For information in passing and as a matter of record, the modal response of both groups to the positive list was "understanding." The modal response to the negative list was "strict."
Miscellaneous Variables
Several of the items on the Experimental Personal History Questionnaire were designed either to "tap" certain attitudes or to gain biographical information about aspects of the home environment which, hypothetically at least, may have affected attitudinal development.
While there were no significant differences in the response distribution for the grads as compared to the drops, it may be well to mention the nature of some of the nondiscriminative items. First, the men were asked to check the word(s) out of a list of ten that best describes their father (Items 32 and 33) and mother (Items 36 and 37). Secondly, the relationship of birth order to the Drop/Grad criterion was found to be insignificant based upon the data obtained from Item 38. Third, two items designed to obtain information about intra-familial relationships during the man's early developmental years showed no between-group differences insofar as parental discipline (Item 39) and the frequency of shared family activities (Item 40). Fourth, items numbered 46, 47 and 48 were aimed at obtaining information regarding delinquent or criminal history. As might be expected, there were too few admissions of past activity of this kind from either group, to warrant even a limited analysis.
There were however, significant differences between the response distributions of the drops and grads to several other, quite heterogeneous, items. First, and again quite possibly reflecting something about familystability during the formative years, when asked. "Have you ever run away from home?" (Item 45), the proportion of the drop group responding "Yes" was four times greater than the comparable value for the grad group (p of Chi-Square •= .005, df=l). Secondly, information pertaining to characteristic smoking habits of the two groups was obtained from the response distributions to Items 43 and 44. Briefly, there were no significant differences in the proportions of the two groups who indicated they did or did not smoke (Item 43), but more of the drop group (27%) as compared to the graduate group (13%), admitted that they started smoking before they were 13 years of age.
Two items were designed to obtain information related to a man's self-esteem, an aspect of personality assumed, for the purposes of this study at least, to be valuable information in predicting individual differences in potential to adjust optimally to submarine conditions. Accordingly, item 41 quite directly asks for a man's own estimate of his self-confidence.* Table XVII presents the response distributions for the two groups.
It should be noted at the outset that in Item 41, the men were asked to indicate how much confidence they had in their ability to succeed at a task. The task was undefined.
To be noted also is the fact that the "average" and "less than average*' categories were combined because of scarsity of responses from the graduate group in the "less than average" category. Over half of the graduate group (53.09c) apparently considered themselves to have more than average ability, while only 30.5% of the drops indicated this attitude. On the other hand, more than half of the drops considered themselves as having average or less than average ability (55.9%). Only 34.7%' of the graduate group responded this way, with a much higher percentage being in the original "average" category. It should be emphasized at this point that these data pertaining to the enlisted volunteer's self-esteem were collected prior to the onset of Submarine School and therefore, reflect, self-attitude quite possibly affecting his performance in the service. Obviously, data of this nature collected, for example, following a frustrating experience (such as failure in Submarine School), would have a distinctly different meaning. Items were also introduced into the Experimental Questionnaire to obtain information pertaining to the interest patterns of the enlisted input into the Submarine Service. Accordingly, preferences for off-duty activity were inferred from the response distributions to Item 48.
Two categories were combined -"social drinking" and "playing cards" -the other categories were left intact. The largest, single group of the graduates stated that Finally, the characteristic interests of the two groups were further assessed, rather simply perhaps, by directly asking for activity and hobby preferences (Items 49 and 50). It is immediately apparent that the relatively large number of cells in Table XIX precluded any meaningful analysis of statistical significance. Nevertheless, interesting trends in the data remain. As is seen in Appendix A, the men were asked to check all the activities in the list of ten in which they were interested and to which they had devoted a considerable amount of their time. At the outset, it is seen that the two groups were quite similar in their interest patterns, although the graduate group showed more interest in collecting-type activities, dramatics, debating and outdoor team sports. Finally, the drop group tended to show a greater preference for music, art, religious activities and outdoor individual sports than was seen for the graduate group.
SUMMARY AND DISCUSSION
There are many variables which are related to success or failure in the Enlisted Submarine School. When comparing the two groups of Submarine School candidates, we find first the obvious differences: as a group, the graduates earn higher scores on the Basic Test Battery, are older, and achieve a higher level of education. The scores on a psychiatric symptom type personality test are higher (more symptomatic) for the drop group and scores on a custom-tailored motivation test are lower (less well-motivated) for the drops.
Items of background information related to the man's service record that discriminated between Submarine School "drops" and "grads" were: the graduates had more nuclear-designated individuals in their group; had served more time on active duty; had more frequently come from "A" School; and less frequently had come directly from Boot Camp. Obviously, these findings are highly interrelated. An individual completing an "A" School would, of necessity, have had more time on active duty than someone from Boot Camp. A group with 75% of the members graduating from an "A" School would contain more nuclear-designated personnel. In brief, the successful members of the present sample have had more active duty and more specialized training.
A higher percentage of the graduate group were married. Again, this would be expected, since members of that group were older. A significantly greater proportion of the drops admitted to more problems, both at li the time of taking the battery of tests and at the time they joined the service.
The response distributions to seven background questionnaire items related to the school and educational backgrounds of the men differentiated between the two groups: (1) more of the graduate group preferred science and matlvcourses; (2) more than half of the drop group did not complete high school, the largest single reason for quitting was to join the service. Of the graduates who did not complete high school (11.8%), the most typical reason was that they had a job to earn support money. Perhaps the most significant aspect of this question is not the reason for leaving school, but rather, the differences in the groups themselves in terms of the number who did not complete high school; (3) the graduate group earned higher grades in high school and showed more evidence of leadership ability at that educational level. For example, about 40% of the graduate group had held an elected office while in high school, as compared to 18% for the same value for the "drop" group.
The response distributions obtained from several biographical questionnaire items related to family background were significantly different for the two groups. The marital status of the parents of the two groups were different in that the majority of the graduate group had parents still married and living together, while, for the drops, about 43-44% had parents who were divorced, separated or not living together. It was also noted that the fathers of the drops tended to marry at a younger age and to have less formal education than did the fathers of the graduates. The level of the mothers' education did not seem to be related to the graduate-drop criteria, but the fact that she occupied a fulltime job was significantly related in the direction of a greater likelihood for the mothers of the drops to fall in this category.
Questionnaire response patterns dealing with attitudes, interests and early developmental history also discriminated between the groups. For example, the drop group had less confidence in their ability to succeed, were more likely to have a history of running away from home and to have started smoking at an earlier age. Preference for off-duty activities of the two groups also differed in that the graduate group preferred reading, while the drops preferred radio and television.
In brief, the results of this study indicate the importance of background variables in a training performance situation such as provided by the Basic Enlisted Submarine School. The group which did not perform adequately showed evidence of unstable family backgrounds, and problems in other performance areas (high school). The history of the Submarine School drops showed that fewer had completed a Class A School, that fewer of the group were nuclear-designated as compared to the graduate group. The latter group tended to come from a higher socioeconomic level, and tended to have different interest patterns than did the drop group.
The evidence presented in this study suggests that a properly constructed Personal History Questionnaire could provide data of considerable value for the Submariner Selection Program. Combined with personality and motivational test data, background information could more effectively identify the potential Submarine School failures. 
